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Abstract

Background: Extracorporeal shock wave therapy (ESWT)
is an effective and safe non-invasive treatment option for
tendon and other pathologies of the musculoskeletal system.

Aim of Study: To provide the physical therapist with an
objective guideline about the success rate of shock wave in
the treatment of musculoskeletal conditions.

Methods: Systematic review and meta-analysis. Sources
of data: PubMed, PEDro, Cochrane and science direct were
searched from January 2007 till September 2017 for studies
of any design investigating the effectiveness of ESWT in
GTPS, PT, and AT. Citation tracking was performed using
PubMed and Google Scholar. Animal and non-English lan-
guage studies were excluded. A quality assessment was per-
formed by 2 independent reviewers, and effect size calculations
were computed when sufficient data were provided.

Results: The meta-analysis of the selected studies revealed
significant effects of the shockwave on the ligament, tendon,
muscle and joint disorders.

Conclusion: Shockwave either focused or radial has a
significant effect in treatment of musculoskeletal disorders.
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Introduction

EXTRACORPOREAL shock wave therapy (ES-
WT) has been successfully used for over 20 years

to manage a variety of orthopedic conditions [1-3].

A byproduct of extracorporeal shock wave lithot-

ripsy (ESWL), ESWT has emerged as an acceptable

and popular non-invasive management option for
tendon and other pathologies of the musculoskeletal

system. Prior studies on tendinopathy showed that

ESWT can be as or more effective than other forms

of treatment including eccentric exercise, traditional

physiotherapy, steroid injections, injections of
platelet-rich plasma and surgery [4-7].
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One of the primary reasons for the underuse of
ESWT is a generalized unfamiliarity with the
technique. Prior systematic reviews support the
widely accepted notion that ESWT is safe, techni-
cally easy to perform and helpful in some conditions
[2,3,8] . That said, many of these reviews are dated
and have also added to the already pre-existing
confusion regarding terminology, protocols, energy
levels and treatment parameters. The studies that
form the basis of these reviews differ greatly in
regards to design, proto-col, application technique
and length of follow-up. This heterogeneity makes
it difficult for the practitioner to adopt a 'best
practice' approach.

Yet there is no shortage in information. A search
in PubMed on 'shockwave OR shockwaves OR
shock wave OR shock waves OR shock-wave OR
shock-waves NOT urol* NOT stone NOT stones'
on September 30, 2017 yielded over 5000 citations.
For this and the above-mentioned reasons, there
remains a need for a concise summary of the evi-
dence for the use of ESWT in clinical practice, as
well as for developing a generally applicable 'best
practice' protocol for ESWT. All RCTs listed in
the PubMed, PEDro, Cochrane and science direct
are independently assessed for quality (the assess-
ment criteria are summarized in Table 1). All but
two of the PEDro scale items are based on the
Delphi list [9]. PEDro is currently the largest inde-
pendent database on topics related to physical and
rehabilitation medi-cine and is often used by in-
vestigators in Norway, Australia and New Zealand;
less so by other European and North American
investigators.

The present systematic review used data derived
from the PubMed, PEDro, Cochrane and science
direct database according to the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-
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Analyses) guidelines 10 to compare (i) ESWT with
other non-operative treatment for tendon and other
pathologies of the musculoskeletal system, (i)
radial ESWT with focused ESWT and (iii) high-
energy ESWT with low-energy ESWT.

Patients and M ethods

A search of PubMed, PEDro, Cochrane and
science direct was performed from January 2007
till September 2017 (for search strategy details,
Studiesinvolving animals and those not available
in English were excluded. The titles and abstracts
of al articlesidentified from this search were
independently screened by two reviewers and the
full texts of relevant articles retrieved for further
evaluation. Article reference lists were also searched
for relevant articles not identified from the search
strategy, and citation tracking was performed using
PubMed and Google Scholar in February 2013.

An evidence-based systematic review of liter-
ature was performed according to the PRISMA
(Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines 10 to examine effi-
cacy and safety of ESWT for orthopedic conditions.

Study selection:

A first search addressed the key terms shock
wave, shock waves, shockwave, shockwaves, lithot-
ripsy and lithotripter. Based on the outcome of the
first search (as outlined in detail in the next para-
graph), a second search was performed on the key
terms plantar, Achilles, epicondylitis, sub acromial,
non-calcific and calcifying.

Table (1): Assessment criteria.

Part 1: Criteria for inclusion of clinical trials (all criteria
must be fulfilled):

A clinical trial examining the effect of shock wavein
patient with different musculoskeletal conditions.

* Thetrial must involve comparison of at least two inter-
ventions, At least one of the intervention groups had to
receive shock wave as the main or only treatment, and
the comparison group received another treatment control
or a sham treatment.

* The paper must be afull paper (not an abstract) in a
peer-reviewed journal.

* The trial should involve random allocation or intended-
to-be-random allocation of subjects to interventions.

*» The interventions should be applied to subjects who are
representative (or who are intended to be representative)
of those to whom the intervention might be applied in
the course of physiotherapy practice.

« Studies had to use at least one key outcome were obtained:
(i) pain measuring scales, e.g. Visual analogue scale
(VAS), The McGill pain Questionnaire, numeric pain
rating scale (NPRS); (ii) function measuring scale, e.g.
Constant-Murley Scale (CMS), Victorian Institute of
Sports Assessment Achilles questionnaire (VISA-A)
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Table (1): Cont.

score, Mayo Clinical Scoring System, The Shoulder
Pain and Disability Index (SPADI), range of motion
(ROM) of neck; (iii) aneck pain specific functional
status measure, e.g. neck disability index (NDI); or (v)
global measure of improvement, e.g. clinician's/ patient's
overall estimate of improvement.

Part 2: Assessment criteria of clinical trials Assessment
criterion:

1- Eligibility criteria were specified.

2-  Subjects were randomly allocated to groups.

3- Allocation was concealed.

4- The groups were similar at baseline regarding the most
important prognostic indicators.

5- Therewas blinding of all subjects.

6- Therewasblinding of all therapists who administered
the therapy.

7- Therewas blinding of all assessors who measured at
least one key outcome.

8- Measures of at least one key outcome were obtained
from >85% of the subjectsinitially allocated to groups.

9- All subjects for whom outcome measures were available
received the treatment or control condition as allocated
or, where thiswas not the case, datafor at least one key
outcome were analyzed by 'intention to treat'.

10- The results of between-group statistical comparisons
are reported for at least one key outcome.

11- The study provides both point measures and measures
of variability for at |east one key outcome.

This criterion influences external validity, but
not the internal or statistical validity of the trial.
It has been included in the PEDro scale so that all
items of the Delphi scale 9 are represented on the
PEDro scale. Thisitem is not used to calculate the
PEDro score.

Data extraction and analysis:

The study design, population, interventions,
outcome measures, and outcomes were extracted
from each study. Using Review Manager, twelve
effect sizes were calculated and presented in forest
plots for individual findings, and data pooling was
performed whenever possible.

Results

The following table summarize different rand-
omized controlled trials' studies were selected for
meta-analysis (after matching the inclusion criteria).
Thefirst four studies are for osteoarthritis of the
knee joint, cervical spondylosis and calcaneal spur
[14-17] . The last five studies are selected to explain
the effects of shock wave on soft tissues of the
muscul oskeletal system (as tendon, ligament, mus-
cle, joint and capsule) [18-22] . The shockwave is
most effective in a cases of ligament calcification
(Lin et a., 2015) followed by study of Moon et
a., (2017) for the treatment of sacroiliac pain.
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Table (2): Meta-analysis of the selected studies.
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Statistics for each study

Study name
Odds ratio Lower limit Upper limit Z-value p-value
Chen et al., 2014 0.7959 0.1096 5.7785 —0.2257 0.8215
Kim et al., 2015 0.9286 0.1218 7.0798 —-0.0715 0.9430
Lin et al., 2015 0.6429 0.1208 3.4209 -0.5704 0.6045
Tornesse et al., 2008 1.0500 0.1347 8.1841 0.0466 0.9629
Rompe et al., 2009 1.1471 0.1666 7.8981 0.1394 0.8892
Gur et al., 2013 1.3846 0.1720 11.1471 0.3058 0.7598
Thijs et al., 2017 0.9231 0.1118 7.6227 —0.0743 0.9408
Efe etal., 2014 0.9444 0.1193 7.4772 —-0.0541 0.9568
Moon et al., 2017 0.5833 0.0915 3.7173 -0.5180 0.5684
Fixed 0.8799 0.4576 1.6918 —0.3836 0.7013
1-Pubmed: 1967
2- PEDro: 73
3- Cochrane: 332
4- Science direct: 1293
Excluded
duplicates: n=1698
Excluded non
randomized: n=1000
Excluded non
Not relate to S full paper: n=790
musculoskeletal —_—
disorders: n=142
Studies included in
] systematic review: n=35
Fig. (2): Systematic review flow chart of the first literature
search according to the PRISMA (Preferred Report-
0.01 0.1 1 10 100 ing Items for Systematic Reviews and Meta-

Fig. (1): Meta analysis chart of the selected studies.

Discussion

From this systematic review, it is evident that
there are significant effects of treatment by shock-
wave for the musculoskeletal disorders. These
disorders are in the bone [4], joint [6], ligaments,
muscles or tendons [16] . The physiological mech-
anism of shockwave therapy that it produces tendon
regeneration when associated with rehabilitation
exercises. As well, it has leading therapeutic effects
on chronic tendinopathy [20,21], non-union of long
bone fracture and early stage of avascular necrosis
of the femoral head. For pain in osteoarthritis and
joint dysfunction, shockwave enhances the secre-
tion of growth factor and repair damaged tissues
by encouraging angiogenesis. It is proved that the
levels of neuropeptide calcitonin gene-related
peptides are decreased in the dorsal root ganglia
after shockwave treatment [15].

Analyses) guidelines, one study addressed both
radial and focused ESWT and, thus, was listed in
both categories TESWT+ and fESWT+.

Shockwave therapy is a common conservative
treatment of non-calcific tendons and conversely
has no significant improvement of pain and move-
ment over time. The immediate improvement is
due to improving blood supply to the treated area.
In addition, improving blood supply to the treated
area will enhance the neovascularization process
and the synthesis of nitric oxide, which regulate
the vascular tone and angiogenesis.

Conclusion:

Shock wave therapy either radial or focused
has a significant effect on treatment of the muscu-
loskeletal disorders; including tendons, muscles,
ligaments, joints and bones

References

1- SCHMITZ C., CSASZAR N.B. and ROMPE J.D.: Treat-
ment of chronic plantar fasciopathy with extracorporeal



3576 The Success Rate of Shock Wave in the Treatment of Muscul oskeletal Conditions

shock waves (review). J. Orthop. Surg. Res., 8: 31-41,
2013.

2- |OPPOLO F., ROMPE J.D. and FURIA J.P.: Clinical
applica-tion of shock wave therapy (SWT) in muscul oskel-
etal disorders. Eur. J. Phys. Rehabil. Med., 50: 217-30,
2014.

3- SPEED C.: A systematic review of shockwave therapies
in soft tissue conditions: focusing on the evidence. Br. J.
Sports. Med., 48: 1538-42, 2014.

4- CACCHIOA., GIORDANO L. and COLAFARINA O.:
Extracorporeal shock-wave therapy compared with surgery
for hypertrophic long-bone non unions. J. Bone. Joint.
Surg. Am., 91: 2589-97, 2009.

5- ROMPE J.D., FURIA J.P. and MAFFULLI N.: Eccentric
loading versus eccentric loading plus shock-wave treatment
for midportion Achilles tendinopathy: A randomized con-
trolled trial. Am. J. Sports. Med., 37: 463-70, 2009.

6- LEE S.S., KANG S. and PARK N.K.: Effectiveness of
initial extracorporeal shock wave therapy on the newly
diagnosed lateral or medial epicondylitis. Ann. Rehahil.
Med., 36: 681-7, 2012.

7- VETRANO M., CASTORINA A. and VULPIANI MC.:
Platelet-rich plasma versus focused shock wavesin the
treatment of jumper's knee in athletes. Am. J. Sports.
Med., 41: 795-803, 2013.

8- ROMPE JD., FURIA J. and WEIL L.: Shock wave therapy
for chronic plantar fasciopathy. Brit. Med. Bul., 81 (82):
183-208, 2007.

9- VERHAGEN A.P.,deVET H.C.anddeBIER.A.: The
Delphi list: A criterialist for quality assessment of rand-
omized clinical trials for conducting systematic reviews
developed by Delphi consensus. J. Clin. Epidemiol., 51:
1235-41, 1998.

LIBERATI A.,, ALTMAN D.G. and TETZLAFF J.: The
PRISMA statement for reporting systematic reviews and
meta-analyses of studies that evaluate healthcare inter-
ventions: Explanation and elaboration. Br. Med. J., 339:
b2700, 2009.

KEARNEY C.J,, PREVOST T., SOCRATE S., et al.:
Pressure-time pro-files of afocused and aradial shockwave
device: measure-ments in tissue, ex vivo, and in awater
bath. J. Acoust. Soc. Am., 128: 2364, 2010.

12- LOHRER H., NAUCK T., DORN-LANGE N.V., et al.:
Comparison of radial versus focused extracorporeal shock

10

11

wavesin plantar fasciitis using functional measures. Foot.
Ankle. Int., 31: 1-9, 2010.

13- Review Manager [computer program]. Version 5.1. Co-
penhagen: The Nordic Cochrane Centre, 2011.

14- CHEN TW.,, LIN C.E., LEEC.L. and CHEN C.H.: The
efficacy of shockwave therapy in patients with knee
osteoarthritis. Kaohsuing J. Med. Sci., 30: 362-370, 2014.

15-KIM JH., KIM J.Y., CHOI .CM. and LEE JK.: The dose-
related effects of extracorporeal shockwave therapy for
knee osteoarthritis. Ann. Rehabil. Med., 39 (4): 616-623,
2015.

16-LINT.Y.,,CHEN JT.,,CHEN Y.Y. and CHEN T.W.: The
efficacy of ultrasound guided extracorporeal shockwave
therapy in patients with cervical spondylosis and nucheal
ligament calcification. Kaohsuing J. Med. Sci., 31: 337-
343, 2015.

17-TORNESSE D., MATTEI E., LUCCHESI G. and BANDI
M.: Comparison of two extracorporeal shockwave therapy
techniques for the treatment of painful subcalcaneal spur.
A randomized controlled study. Clin. Rehabil., 22: 780-
787, 2008.

18- ROMPE J.D., FURIA J. and MAFFULLI N.: Eccentric
loading versus eccentric loading plus shockwave treatment
for mid portion Achilles tendinopathy. A randomized
controlled trial. Am. J. Sport. Med., 37 (3): 463-470,
2009.

19- GURA., KOCA I. and KARAGULLU H.: Comparison
of theh efficacy of ultrasound and extracorporeal shock-
wave therapies in patients with myofascial pain syndrome.
A randomized controlled trial. J. Musculosk Pain., 21 (3):
210-216, 2013.

20- THIJISK.M., ZWERVER J. and BACKS F.J.G.: Effec-
tiveness of shockwave treatment combined with eccentric
training for patellar tendinopathy, a Double blinded ran-
domized study. Clin. J. Sport. Med., 27 (2): 89-96, 2017.

21- EFET., FELGENTREFF M. HEYSE T.J. and STEIN T.:
Extracorporeal shock wave therapy for non calcific su-
praspinatus tendinitis- 10 year follow-up of a randomized
placebo controlled trial. Biomed. Tech., 59 (5): 431-437,
2014.

22- MOON Y.E., SEOKB H., KIMB S.H., LEEB S.Y. and
YEOB J.H:" Extracorporeal shock wave therapy for sac-
roiliac joint pain: A prospective, randomized, sham-
controlled short-term trial." Journal of Back and Muscu-
loskeletal Rehabilitation, 30 (4): 779-784, 2017.



Heba M. Elfeky, etal. 3577

Aokl Ol gl lond Julae
ISl haalt jlgad) S¥ L File 2

lSaall Laall lall a¥la gile i dasliadll alogall £ lad Jura o Cipmill dadl 13 o lya] a3 1o o Caag)

i YooV 5l e PubMed 4 PEDro 4 Cochrane 3 piliall aglatly cilbiladl julas (b daadl a3 dused) My s\ ga
Al Laall sleall e¥la ole (b Lasliaill elagall Lileli & Gian araiad oF Tl yal Y2V janisie

abla Glea a3 cplitaall Gunalyall Ga ol Jid o Supall audi e lal a3 sy 5 Glll el slasial 3
LIS @il paal sie 300 aa

Basase ollhal o Ll Tulaall bl by o Bhall Tage b o 8,8 @t dla 51 gdloll Go g2kl
smn ¥ uSallyy Al s 500 Tasls Toste Tuasliaill aulogal] goke was -, GY 1 of cdbiall oy ¥ cualiall aliaall 3
BLaYL Aadlall Zaliall ] pall @slia] a1 (530] uumll oty sl sapms Epally ¥ i Bapale (puuad (o7
Lais ity (o3l el il aana€T il iy Lypml] e 1 s Talae S3mmen Todlaall Taaiall 1] mall lslte] ppmund ol celld ]
Lyganll Lue g¥) (535K Lygonll LoV

b Lo Ll Llaall ol Y pdle o 5uS 580 4 838501 T Lue bl ¢ g Luosuall eilasall g3ke retainamid\
.?Ua:dl‘,d.‘al.hll‘, Zja..lJYIJ L:JM‘JIJJ[:!JVIL’”:\



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

